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[0010] 

At least one kind of polyolefin fibers among the foregoing polyolefin 
fibers is preferably a composite fiber having as one component a polymer or 
its copolymer with an adhesive power capable of sticking ion exchange 
particles thereon by dry heat or humid heat. The polymer or its copolymers 
with an adhesive power by dry heat include low density polyethylene, high 
density polyethylene and polybutene-1. The polymer or its copolymers with 
an adhesive power by humid heat include ethylene-vinyl alcohol copolymers. 
From the point of adhesive strength to ion exchange particles, high density 
polyethylene or ethylene vinyl alcohol copolymers are preferable, 
particularly preferable are concentric sheath and core fibers having a 
component with an adhesive power as a sheath component being composed of 
the combination of high density polyethylene/pol3^ropylene, high density 
polyethylene/poly-4-methyl-pentene-l, and ethylene vinyl alcohol 
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copolymers/polypropylene, or split type composite fibers. 



[0013] 

As the foregoing ion exchange particles, the examples include: 
cationic ion exchange resins of styrene type or acrylic type; polymeric ion 
exchange resins such as anionic ion exchange resins of styrene type or acrylic 
type; and inorganic ion exchange particles such as titanium oxide, aluminum 
oxide, zirconium oxide, zirconium phosphate, or the materials having 
sulfonic groups or carboxyhc acid groups introduced therein. Inorganic ion 
exchange particles are preferable from the points of alkali resistance and 
heat resistance. Among them, particularly preferable is the zirconium 
based particles that zirconium oxide and zirconium phosphate are 
underwent by sulfonation treatment to introduce sulfonic groups therein, 
&om the point of excellent electrolyte retaining performance. 

[0020] 

To the fiber webs or nonwoven fabrics obtained, a particle mixture of 
ion exchange particles dispersed and blended in water, or a powder type 
thereof is impregnated, sprayed or appUed by a known method, followed by 
using dry heat or humid heat, the ion exchange particles are stuck by at least 
a part of resin components on the fiber surface of component fiber to obtain a 
battery separator. In this case, after ion exchange particles are sprayed or 
applied at least between two layers of fiber webs or nonwoven fabrics, they 
can be stuck by dry heat or humid heat. Additionally, at least on one side of 
nonwoven fabric adhering to ion exchange particles, other sheets such as 
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nonwoven fabrics and films may be laminated. Moreover, conditions that 
adhesion is generated by at least a part of resin components can be chosen as 
in following examples; for high density polyethylene is dry heat adhesion by 
hot air or heated rolls at around 120-140'*C; and for ethylene -vinyl alcohol 
copolymers is humid adhesion of fiber web containing water by being passed 
through hot air or heated rolls more than 70"C. According to need, of course, 
application of hydrophilic surfactants, other hydrophilic treatments like 
corona treatment, and a calendaring treatment for adjustment of thickness 
can be preformed. 

Lines 4 to 8, [0032] 

Then, to the foregoing base cloth, the resultant mixture is sprayed at 
room temperature. After that, the particles were stuck at ISS^C mainly by 
ethylene -vinyl alcohol copolymers of component fibers in humid heating and 
simultaneous drying to yield a separator for battery. 
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